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Abstract

Morocco is a country in "nutritional transition”, with a traditional Mediterranean food model that is increasingly
moving towards a Western model. To study this transition, we aimed to determine the prevalence of chronic
diseases (hypertension and T2DM) and their associated factors such as food consumption and physical activity
in an adult population in two provinces in the eastern region (Berkane and Nador). A food frequency and physical
activity analysis questionnaire (IPAQ International Physical Activity Questionnaire) was used. The results showed
a total prevalence of T2DM of 23% and of hypertension of 18%, of which 12% were new cases of T2DM and 6%
were incidentally discovered hypertensives. A dietary imbalance was observed more in type 2 diabetics than in
hypertensives, either through overconsumption of fatty products, red meats (p=0.006), dairy products (p=0.0001),
and sweet products (p=0.015) or through underconsumption of fruit and vegetables (p=0.043) and cereals (p=0.004).
In total, 47% of our respondents were strongly adherent to the Mediterranean diet, compared with 53% who were
poor adherents. Adherence was unequal among T2DM and hypertensive patients (46.15% vs. 39%). According to
the IPAQ questionnaire, 57% were inactive and the vast majority 98% were sedentary. The same trend was observed
in diabetics and hypertensives, who were inactive in 44% and 59% respectively, and more sedentary in 98% of
cases of T2DM and 99% of cases of arterial hypertension. This study shows an imbalance in the diet of the general
and specific populations, either through over- or under-consumption of certain food products. Adherence to the
Mediterranean diet was high in 47% of cases, suggesting that the remaining 53% were adopting a Western diet and
that this community was inactive and highly sedentary, putting them at greater risk of chronic disease in the future.
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INTRODUCTION

Chronic diseases are now the biggest health prob-
lem in the world!. There are many risk factors
for these diseases, including poor-quality diet,
insufficient physical activity, and long periods of
inactivity. These behaviors are also at the root of
overweight and obesity, which are themselves risk
factors leading to non-communicable diseases
such as high blood pressure (HTA) and type 2 dia-
betes (T2D)?. Data indicates that the prevalence
of T2DM and hypertension is increasing rapidly,
particularly in low- and middle-income countries’.
Consumption of fruit and vegetables remains low
in all countries, with daily consumption of five
fruit and vegetables rarely reaching 40%?. In 2017,
insufficient consumption of fruit and vegetables
is estimated to have been responsible for 3.9 mil-
lion deaths worldwide®. Physical inactivity is the
tourth leading risk factor for premature mortality
worldwide (6% of deaths), just after hypertension
(13%), smoking (9%), and high blood glucose lev-
els (6%)*. In the Eastern Mediterranean region,
the level of physical activity is the lowest (more
than 70% of adults are not physically active, espe-
cially women) and more and more people have a
sedentary lifestyle’. This has a direct influence on
weight gain, which in turn increases the risk of
hypertension, T2D, and cardiovascular disease’.
Morocco, a country in the MENA region, is no
exception. For some years now, Morocco has been
entering a phase of “nutritional and epidemio-
logical transition”, characterized by an increase in
non-communicable diseases and a decline in com-
municable diseases®. As a result, it is considered
among the countries with high mortality from
chronic diseases 84% (four out of five deaths),
which exceeds the world average of 70%’. 'This
situation is largely due to a nutritional transi-
tion marked by a move away from the traditional
Mediterranean diet towards a standard Western
diet®.

'The Mediterranean diet is known by low-calo-
rie and rich in vitamins and minerals derived from
vegetables and fruit, wholegrain cereals, nuts, vir-
gin olive oil, and fish, ensuring adequate intakes of
micronutrients. It is known as one of the healthiest
diets®. This diet also includes moderate consump-
tion of eggs, dairy products, and consumption in

reduced quantities and frequency of red meats,
processed meats, and foods rich in sugars and fats®.

In our study, our objective was to substantiate
the characteristics of this transition. This involved
determining the occurrence of Type 2 diabe-
tes (T2DM) and hypertension within the two
provinces situated in the eastern region, namely
Berkane and Nador. Additionally, we investigated
the influencing factors encompassing dietary pat-
terns and the extent of physical activity among the
adult populace within this community.

Nutritional transition

The nutritional transition is a stage frequently
referred to as the “Westernization’ of eating habits.
It refers to the transition from a diet rich in fiber,
starch, and low in fat, and a physically active life-
style, to a diet low in vegetables, fruit, and fiber,
high in refined sugars, saturated animal fats, and
processed industrial foods, and associated with a
sedentary lifestyle. This nutritional transition is
conducive to excess metabolic diseases such as
hypertension, type 2 diabetes, dyslipidemia, and
obesity, as well as cardiovascular disease and cer-
tain cancers®.

Mediterranean diet

This diet is based essentially on vegetables, fruit
and nuts, olive oil, cereals, and sufficient quantities
of water; the main source of lipids in the RM is
olive oil, combined with moderate consumption
of dairy products and reduced consumption of red
meat, processed meat and foods rich in sugars and
fats. The effectiveness of this diet is often linked
to the fact that it contains fewer calories than

so-called “Western’ diets?.

MATERIAL AND METHODS
Study site

'The province of Berkane is located in northeastern
Morocco. It covers a total area of 1985 km2 (2.2%
of the total area of the region). The province has a
population of 289,137 (12.5% of the region’s total
population, with a density of 145.7 inhabitants/
km?2). The urbanization rate in Berkane province
is 63.2%”’.

'The province of Nador is located in north-
eastern Morocco, covering an area of 3,221 km2
and stretching along 153 km of coastline. It
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occupies a strategic geographical position and is
the Mediterranean gateway to Europe. According
to the 2014 general population census, there are
565,426 inhabitants of the city of Nador, of whom
392,623 (69.4%) live in urban areas and 172,803

(30.6%) in rural areas™.

Sampling

In each province a sample was calculated based on
tormula (1), using a prevalence of hypertension of
30%. The figure obtained by this calculation was
increased by 5%, giving a sample size of 800 sub-
jects. Sampling was carried out using a random
technique that involved recruiting respondents
until the specified number was reached in each
health center (40 consultants). The survey was a
cross-sectional one, carried out between 2019
and 2020 in urban and rural localities in the two
provinces. Participants were primary care facility
attendants aged 18 or over, who were asked to
give their consent before answering. In addition
to socio-demographic and clinical questions, the
questionnaire included two sections: a nutritional
section asking about the diet adopted in the last
seven days, and the other relating to the consul-
tants’ level of physical activity using the IPAQ_

questionnaire.

Z2 P (1-P

1y N=2

* Sweet drinks: tea, coffee, juice, nectar, cola,
lemonade, etc.

* Sweet products: honey, jam, ice cream,
chocolate spreads, cakes, biscuits, pastries,
etc.

* Fatty products: chips, crisps, khalii (is a
traditional Moroccan food made from
prepared meat dried with salt and sun and
then mixed with fat), butter, mayonnaise,
mustard, ketchup...

* 'The portions for each component of the
diet have been calculated in pieces, number
of glasses of tea, bowls, or plates, number of
spoons to quantify the nutrient intake.

Calculating the Mediterranean diet adherence
score

The food groups and nutrients used to calculate
the Mediterranean diet score were: vegetables and

fruit, fish, wholegrain cereals, olive oil, dairy prod-
ucts, red and processed meat, and water intake. For
each of these components, a value of 0 or 1 was
assigned. For the ‘beneficial’ components (vege-
tables and fruit, olive oil, wholegrain cereals, fish,
water intake), a value of 1 was assigned to people
whose consumption was equal to or above average,
while a value of 0 was assigned to people whose
consumption was below average. For the deleteri-
ous components (dairy products, red and processed
meat), a value of 1 was assigned to people whose
consumption was below average and 0 for people
whose consumption was equal to or above average.
Calculation of the MR adherence score was based
on the reported frequency of weekly consumption
of each food group. Each of the seven components
was assigned a value of O or 1.

As olive oil is the main food source of
Monounsaturated Fatty Acids (MUFA) in
Morocco, it was given a value of 1 for consum-
ers and O for non-consumers. Thus, the total MR
score is between 0 and 7: the total MR score from
0 to 3 represents minimal adherence to the tradi-
tional MR, and the score from 4 to 7 represents
maximum adherence to the traditional MR.

Calculating the physical activity score

Physical activity was classified into three catego-
ries: intense activity, moderate activity,and walking.
For each category we calculated the level of energy
expenditure in METs and then combined these
three criteria to obtain a physical activity score,
the total sum per week of MET recommended
for health between 8.3 and 16.7 MET.h/week.
A score < 8.3 MET.h/week: inactive; above 8.3
MET.h/week: active.

Sedentary lifestyle

estimate of time spent sitting or lying down (less
than 4 hours of a low sedentary lifestyle and more
than 4 hours of a high sedentary lifestyle). A value
of 0 was assigned to a high level of sedentary
behavior and a value of 1 to a low level of seden-
tary behavior).

Statistical analysis

Descriptive analyses were first used to determine
the frequency of consumption of food products
in the overall sample. A normality test was per-

formed (Shapiro Wilk <0.005), so the distribution

follows an abnormal distribution. Non-parametric
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tests were used to analyze the variables: Mann-
Whitney and Kruskal-Wallis tests using SPSS
software (version 22.0). The significance level was

set at 0.05.
RESULTS

1- Characteristics of the study population (table 1)
Our sample included 800 consultants (402 from
Berkane and 398 from Nador), with women
accounting for the largest proportion (79%).
According to place of residence, 56% were from
urban areas and 44% from rural areas. Around 40%
of our population was illiterate, and more than half
(59%) had no occupation.

The total prevalence of T2DM was 23% (182)
in both study sites, higher in Nador at 12.12% (97)
compared with 10% (85) in Berkane. The preva-
lence of hypertension was 17.62% (141) in the
total population, while it was higher in Nador at
9.25% (74) compared with 8.37% (67) in Berkane
(Figure 1a).

Prevalence of T2DM and hypertension
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Figure 1. a)prevalence of T2DM and hypertension by province
b) prevalence of new diagnoses by province

The Hblac results detected new diabetics.
There were 89 cases, representing 11.12% of the
population examined. The proportion of newly
diagnosed diabetics was higher in Berkane, with
49 cases (6.12%), compared with 40 (5%) in Nador.

Similarly, when arterial blood pressure was taken,

47 cases (5.87%) of new cases of hypertension
were found, divided between 25 cases in Nador
and 22 cases in Berkane (Figure 1b).

Analysis using the Mann-Witney U test
showed a strong association between T2DM and
most of the sociodemographic and anthropomet-
ric variables of the consultants: origin (Berkane
or Nador), age, place of residence, level of edu-
cation and BMI (P<0.0001) and physical activity
(p=0.004). T2DM was more common in Berkane
than in Nador (57.14% vs. 39%), more preva-
lent in urban areas (52% vs. 44% in rural areas),
in populations aged between 38 and 57 (48%),
with a low level of education (illiterate) (55%)
and overweight (overweight or obese) (34.61% of
T2DM were overweight and 42.30% obese, com-
pared with 30% of hypertensive patients who were
overweight and 52% obese). However, we found
that the physical activity (PA) score was high in
41.13% of hypertensives and 56% of T2DM.

As for hypertension, it was correlated only
with origin (p=0.007), age, level of education and
BMI (p<0.0001). The prevalence of hypertension
was higher in Nador (53.19%) than in Berkane
(47.51%), in city dwellers (52%) than in rural res-
idents (47%), in those aged between 38 and 57
(50%), illiterate (70%) and obese (52%) (Table 1).

2- Dietary components and adherence to MR

A. In the general population

From the data relating to the components of
the diet of our population, we found an over-con-
sumption of certain products that are harmful to
health, first and foremost the consumption of fatty
products (butter, chips, khlii, ....) with a significant
proportion of 92.5%, red meat with 75.12%, sweet
products (chocolates, cakes, pastries....) with 56%,
sweet drinks with 45.5% and dairy products with
43.12% (Figure 2).
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Figure 2. Components of the diet of people living in the eastern
region.
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Table 1: Characteristics of the study population (Mann-Witney U test)

With
Without DT | with DT without HTA
P val HTA P Val
(n=590) (n=182) vae (n=657) Value
(n=141)

Province
Berkane 280 (47,45% 104 (57,14% 0,0001 335 (51% 67(47,51% 0,007
Nador 310(52,54% | 71 (39% 322 (49% 75(53,19%
Gender
Women 480(81,35% | 131(72% 0,607 142(21,61% 118 (83,68% 0,943
Men 110(18,64% 44(24,17% 515(78,38% 24 (17,02%
Residence
Urban 330(56% 95(52,19% 377(57,38% 74(52,48% 0.224
rural 260(44% 80(43,9% 280(42,61% 67(47,51% :
age
[18-37] 330(56% 27(14,83% 348(53% 13(9,21%
[38-57] 210(35,59% | 88(48,35% | 0,0001 244(37,13% 71(50,35% 0,001
[58-77] 46(7,79% 57(31,31% 61(9,28% 54(38,29%
577 04(0,6% 03(1,6% 04(0,6% 03(2,12
Level of education
Tliterate 200(33,89% | 100 (55% 219(33,33% 99(70,12%
Primary 120(20,33% 29(16% 0,0001 147(22,37% 15(10,61% 0,0001
Secondary 126(21,35% 38(20,87% 146(22,22% 20(14,18%
higher 144(24,40% | 8(4,39% 145(22% 08(5,67%
Profession
Housewife 240(40,67% | 78(42,85% 269(41% 65(46,09%
Student 80(13,5% 3(1,64% 0,134 83(12,63% 04(2,83% 0,408
Employed 165(28% 67(36,81% 200(30,44% 39(27,65%
No profession 105(17,79% 27(14,83% 105(16% 04(2,83%
BMI
Normal 210(35,59% 35(19,23% 0.0001 221(33,63% 28(19,85% 0.0001
Overweight 230(39% 63(34,61% ’ 255(38,81% 45(30% ’
obese 150(25,42% 77(42,30% 181(27,54% 73(51,77%
PA 0,004
Low 356(60,33% | 80(43,8% : 367(55,85% 83(58,86% 0,100
High 234(39,66% 102(56% 290(59,36% 58(41,13%
Sedentary 0.255
<4h 14(2,37% 4(2,19% ’ 17(2,58% 1(0,70% 0,549
»4h 576(97,62% | 178(97,8% 640(97,41% 140(99%

Nb: 25 people with T1D were excluded, BMI: body mass index, PA: physical activity
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Consumption of beneficial products was below
average in the case of water intake (less than 1.5
liters per day) in 72.37% of cases, fish in 63.12%,
cereals in 43.37%, and fruit and vegetables in

36.37%.

B. In people with T2DM and hypertension

According to the results in Table 2, we found a
significant difference in the consumption of cer-
tain foods in the two population groups (with
T2DM and without diabetes). These were mainly
dairy products (p<0.0001), red meat (p=0.006),
cereals (p=0.004), fruit and vegetables (p=0.043),
and sweet products (p=0.015). However, in the
case of hypertension, this difference was only sig-
nificant in the consumption of cereals (p<0.0001)

and sweetened products (p=0.002) (figure 3).
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Figure 3. Food consumption in T2DM and non-diabetics.

From the list of products consumed, we calcu-
lated the score for adherence to the Mediterranean
diet, which was high among non-diabetics in 47%
of cases, compared with 53% for low adherence,
whereas among diabetics, high adherence con-
cerned only 44.57% of cases, compared with 55.4%
tor low adherence (Figure 4).

For arterial hypertension, the same trends were
observed in both groups with and without hyper-
tension, with no significant relationship (P=0.363).
43.5% of hypertensives strongly adhered to the
RM compared with 56%. On the other hand, 49%
of respondents without hypertension had high
adherence, compared with 51% with low adher-

ence (Figure 4).
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Figure 4. Adherence to MR as a function of CD

3- Estimation of the level of physical activity
and sedentariness among respondents
The data in Table 3 showed a highly significant
relationship (p<0.0001) between low levels of
physical activity and socio-demographic variables.
According to the city of origin (Berkane or
Nador), we found that the populations of the city
of Nador were more inactive than those of the
province of Berkane p<0.0001. (Figure 5a). Thus,
the women in our series had a low level of phys-
ical activity of less than 8.3 METs per day, with
a highly significant association p<0.0001. Our
results showed that rural residents had a lower
level of PA than city dwellers p<0.0001. People
with a low level of education (illiterate) are less
active than those with secondary education or
higher P<0.0001. For patients with co-morbidity,
hypertensives were more inactive than T2DM p=

0.004 (59%vs44%) (Figure 5a).

Sedentarylifestyle score: according to the number
of hours spent in a seated position, we found that
a high level of sedentary lifestyle was associated
only with the city of origin (Berkane or Nador),
where the populations of the two sites were more
sedentary (48.2% vs 49.5%) with a highly signifi-
cant relationship p< 0.0001 (Figure 5b).
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Table 2. Components of the diet of healthy consultants and those with CD

Diet Without T2D With T2D P value without HT with HT P value
(n=590 (n=182 : (n=657 (n=141
Dairy products
<Average 270(45,76% 67(36,81% 0,0001 367(55,85% 87(61,70% 0,135
>Average 320(54,23% 115(63,18% 290(44,14% 55(39%
red meats
<Average 150(25,42% 45(24,72% 0,006 174(26,48% 24(17% 0,319
>Average 440(74,57% 137(75,28% 483(73,51% 118(83,68%
Water supply
<1,51 450(76,27% 118(64,83% 0,932 476(72,45% 103(73,04% 0,106
>1,51 140(23,72% 64(35,16% 181(27,54% 39(27,65%
Cereals
<Average 230(39% 98(53,84% 0,004 264(40,18% 83(58,86% 0,001
>Average 360(61% 84(46,15% 393(59,81% 59(41,84%
olive oil
Yes 530(89,83% 162(89% 0,079 582(88,58% 136(96,45% 0,065
No 60(10,16% 20(11% 75(11,41% 06(4,25%
fruit and vege-
zﬁie;a . 220(37,28% 65(35,71% 0,043 245(37,29% 46(32,62% 0,413
A & 370(62,71% 117(64,28% 412(62,70% 96(68,08%
>Average
Fish
<Average 370(62,71% 125(68,7% 0,299 417(63,47% 50(35,46% 0,654
>Average 220(37,28% 57(31,3% 240(36,52% 92(65,24%
sweet drinks
<Average 320(54,23% 105(57,69% 0,754 357(54,33% 78(55,31% 0,071
>Average 270(45,67% 77(42,30% 300(45,66% 64(45,39%
sweet products
<Average 260(44% 82(45,05% 0,015 290(44,14% 62(44% 0,002
>Average 330(56% 100(55% 367(55,85% 79(56%
fatty products
<Average 30(5,08% 27(14,9% 0,776 42(6,39% 17(12% 0,014
>Average 560(95% 155(85,16% 615(93,60 125(88,65%
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Table 3. Consultants’ IPAQ physical activity scores

Physical activity Sedentary lifestyle
_ Hight PA Hight>4h
5L6°V7V0/Pfé %Nl\‘/[“é%) (n=346)43,3% | P value (Lno_vlv8<)4h (n=781) P value
217029 >8,3 MET - 97,8%

Province 17 385(49%
Berkane 108 (24% 291(84% 0,0001 1 39 6(510/" 0,0001
Nador 342(76% 55(16% 0
Residence o
Urban 211(47% 240(69% 0,0001 (1)2 ;‘iggjof’ 0,172
Rural 239(53% 109(31% 0
Gender ;
Men 73(16% 93(27% 0,0001 (1)3 i’égg?(f
Women 377(84% 253(73% 0
Age
18-37 207(46% 154(44% 10 353(45%
38-57 170(37% 147(42,5% 0,344 07 308(39% 0,430
58-77 69(15% 44(13% 01 114(15%
>78 7 (2% 1(0,5% 0 6(1%
Level of edu-
cation 204(45% 114(33% 8 310(40%
Tlliterate 0 0 4 5 o 74
Primary 96(21% 66(19% 0,0001 158(20% 0,740
S 74(16% 92(27% 2 164(21%

econdary 76 (18% 77 (1% 4 149(19%
h. h 0 0 0

lg cr
Profession
Housewife 89(20% 50 (15% 0 139(18%
Student 205(46% 129 (37% 0,0001 10 324(42% 0,399
Employed 54(10% 33 (10% 2 85(11%
No profession | 24(5% 63 (18% 06 202(26%
HT 83(58,86% 59(41,84% 0,16 1 140 (99,29% | 0,549
T2DM 80(44% 102(56% 0,0001 4 178 (97,80% | 0,255
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level of physical activity by province
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Figure 5. a) Level of physical activity by province.
b) level of physical inactivity in patients with T2DM

and hypertension

Similarly, we found no difterence in the level of
physical inactivity between patients with T2DM
or hypertension. They were sedentary in the major-

ity of cases (97.80% vs 99.29%).

DISCUSSION

The present study showed high prevalences of
hypertension (17.62%) and T2DM (23%) in our
population. This proportion should increase given
the rate of new cases of T2DM detected inciden-
tally (12%) and of hypertension (6%). According to
the composition of the diet, we found an over-con-
sumption of fatty products, processed red meats,
sweetened products and dairy products, compared
with an under-consumption of beneficial products
such as water intake, cereals, fruit and vegetables
and fish in the healthy populations and those with
CD (hypertension, T2DM). Adherence to the
Mediterranean diet was high in only 47.5% of our
consultants, compared with 53% who were less
adherent to the RIM. Similarly, adherence to the
RM was higher in T2DM than in hypertensive

patients (46.15% vs. 39%). However, in our series,
44% of T2DM and 59% of hypertensives were
inactive, while 98% of T2DM and 99% of hyper-
tensives were more sedentary, spending more than
4 hours a day in a seated position.

Prevalence of T2DM and hypertension and new
cases

In our study population, the prevalence of T2DM
was 23%, with a difference between the two
sites (13% in Berkane compared with 10.62% in
Nador). These prevalences are close to the esti-
mates recorded national level of 10.6%!!, while
they exceeded the prevalences recorded in the
prefecture of Oujda of 6.6% and 6.7% in the city
of Rabat'. In a study carried out by our research
team, we noted that the age of diabetics in Oujda
tended to move towards younger age groups, with
18% of patients aged under 34%. This mutation
may be lifestyle-related (diet and sedentary life-
style)'. On the other hand, Mohtadi et al. (2019)
reported a higher prevalence than we found,
similar to 38.1% with female dominance'. New
diabetics detected incidentally were around 12%.
'This finding was raised by Mouzouni et al. 2021,
who demonstrated a prevalence of 12.8% of undi-
agnosed diabetes in the two regions of Grand Casa
and Rabat!®. However, Maoui et al. indicated that
more than half of patients are unaware of their dia-
betes, which means that the reported prevalence is
often lower than that which exists'” (Maoui et al.,
2019). In America, only 4.3% of American adults
have been incidentally detected as diabetic'®.

'The prevalence of hypertension was 18%, higher
in Nador (9.25%) than in Berkane (8.37%). This
result is lower than the national “stepways” survey,
which showed a prevalence of 29.9% (Ministry of
Health Morocco., 2018) and 31.7% in Oujda®.

'This prevalence is also lower than those found in
other North African countries (36.2% in Tlemcen,
Algeria; 31% in Tunisia), and those reported by
developed countries around the Mediterranean

(38% in Italy; 45% in Spain)®.

Diet components and MR adherence
In our series, we observed overconsumption of cer-
tain products such as dairy products (P<0.0001),

red meat (p=0.006), fatty products (p=0.014),
and sweet products (p=0.015) with a significant
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difference between the healthy population and
those with T2DM and no difterence with hyper-
tensive patients. This result corroborates those
reported by Houti et al. in Oran, Algeria, who
showed that 51.3% of subjects consumed dairy
products and 67.6% sweet desserts more than the
average?'.

Cereals and olive oil are still widely consumed in
this region (at least twice a day), with a significant
difference between the two populations: 45.2%
and 67.2% in the healthy population and 10.3%
and 20% in T2DM. Moreover, these two foods are
among the main components of Moroccan cuisine
and are eaten at every meal, as an accompaniment
to the basic dish*.

Consumption of fruitand vegetables as the main
component of the MR was well below average at
37.28%, with a significant difference between dia-
betics and non-diabetics (p=0.043). This finding
was raised by Allali in 2017, assigning the installa-
tion of the first features of a nutritional transition
in Morocco?. The other beneficial foods (fish and
water intake) were consumed less but with no sig-
nificant difference between the two groups.

'This imbalance in the diet is classically described
as the Westernization of behavior, which mani-
tests itself in a deviation from the Mediterranean
tood model towards a standard model*. Our study
confirmed this finding since only 47% of the pop-
ulation strongly adheres to the RIM. This change
heralded the onset of the first features of a nutri-
tional transition, resulting in a shift from a diet
rich in starch and fiber, low in fat, and a physically
active lifestyle to a more diversified diet but rich in
sugars, saturated animal fats and processed foods,
and a sedentary lifestyle®.

'This environment is conducive to the devel-
opment of overload metabolic diseases - obesity,
hypertension, dyslipidemia, diabetes - cardiovas-
cular diseases, and certain cancers?®>. Numerous
studies have shown that reduced adherence to RM
is associated with a high prevalence of one or more
cardiovascular risk factors, such as hypertension,
diabetes, and hypercholesterolemia®.

Level of physical activity and sedentariness

More than half (56.7%) of our population had
a low level of physical activity, compared with
43.3% who were active. This result is close to those

announced by the World Health Organisation
(WHO), which states that 60% of the world’s
population fails to maintain activity at the recom-
mended level®. However, these results are higher
than the data reported in the INCA3 (National
Institute of food safety) study, which showed that
45% of men and 55% of women were inactive®.
According to Loyen et al, if we take objective
measurements of PA (accelerometers), it is 70% of
inactive adults (Loyen et al., 2016). The practice
of physical activity is declining, with only 50% of
young people declaring that they are physically
active®.

'The level of physical activity was statistically
associated with the city of origin, gender, level of
education, and occupation (p<0.0001). High lev-
els of physical activity were found in the city of
Berkane, which may be related to work in agri-
culture (agriculture city). Similarly, differences in
the rate of physical inactivity were found in other
towns in the kingdom, such as Oujda, where 79.1%
of women were inactive, and Meknes, where 98%
were inactive®%.

The relationship between the female sex and
sedentariness has long been demonstrated. Women
tend to be more obese, which subsequently affects
their physical activity”. Our study carried out
in the town of Berkane showed that the rate of
abdominal obesity observed was equivalent to
61%, particularly among inactive women in 74%
of cases®. These results can also be explained by
the fact that our study included more women than
men on the one hand, while on the other hand,
these women did not carry out any professional
activity (30.4% were housewives).

Level of education has been identified as a
significant predictor of physical inactivity. This
is probably the case in the Greek and American
populations where the risk of being inactive and
obese was lower in educated women than in illiter-
ate ones, also in Japan and Lebanon less educated
people had a higher sedentary rate?.

Sedentary lifestyle

Sedentary time was also high, with 97.8% of peo-
ple spending more than 4 hours a day sitting or
lying down. Sedentary behavior is thought to be
responsible for 8% of premature deaths per hour
spent sitting for more than 8 hours a day. It is
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associated with all causes of mortality and spe-
cific morbidity: cardiovascular mortality with an
incidence of between 1.95 and 5.32; incidence of
cancer between 1.33 and 3.67; incidence of death
from type 2 diabetes between 1.77 and 2.87%.
'The most recent meta-analysis included six
cohort studies using accelerometers (33,386
subjects). It showed that mortality increased pro-
gressively from 9 hours of inactivity per day, with
an increased risk of overall mortality of 48% for
10 h/d (IC95%: 1.22-1.79) and multiplied by
2.92 (IC95%: 2.24-3.83) for 12 h/d in a seated

position®*.
CONCLUSION

The results of our study confirmed the nature of
the nutritional transition underway in the eastern
region. Firstly, the high prevalence of T2DM and
hypertension are related to changes in lifestyle
and increased urbanization. Secondly, an unbal-
anced diet influences adherence to RM, which
is strong in only 47% of cases. Thirdly, a seden-
tary lifestyle constitutes a favorable environment
for the development of overload metabolic dis-
eases and their cardiovascular complications. To
this end, it is necessary to establish strategies to
combat sedentary lifestyles and encourage people
in Berkane and Nador to take up physical activ-
ity. Educational messages about diet and physical
activity need to be disseminated in urban areas,
among women very early on, from childhood and
adolescence onwards. This will essentially help
to reduce the risk of metabolic and cardiovascu-
lar diseases among tomorrow’s adults. Finally, we
need to continue this work with larger cohorts and
use more objective tools to measure dietary intake
and levels of physical activity. In populations at
risk of chronic disease (T2D and hypertension),
this will require optimal monitoring and manage-
ment, including the nutritional component, which
is the cornerstone of the therapeutic process.

Ethics

No funding for this study.

The authors declare that all the procedures and
experiments of this study respect the ethical
standards in the Helsinki Declaration of 1975,
as revised in 2008(5), as well as the national law.

Informed consent was obtained from all the
patients included in the study.

Conflict of interest
There are no conflicts of interest regarding this
article."

References

1. WHO, Monitoring progress in the fight against non-communica-
ble diseases 2022.

2. Graf,S.and M. Cecchini (2017), "Diet, physical activity and seden-
tary behaviours: Analysis of trends, inequalities and clustering in
selected oecd countries”, OECD Health Working Papers, No. 100,
OECD Publishing, Paris. http://dx.doi.org/10.1787/54464f80-en.

3. Seattle, United States:Institute for Health Metrics and Evaluation
(IHME) ., Global Burden of Disease Collaborative Network: Global
burden of disease study 2017 (GBD 2017) results, 2018.

4. WHO,, DIABETES, 2010.

5. WHO, Global Status Report on Noncommunicable Diseases
2014: Executive Summary, 2015.

6. Benyaich, A, The effects of the mediterranean diet on chronic
diseases: cardiovascular diseases, oxidative stress, dyslipidemia,
diabetes mellitus, blood pressure, cancer, neurodegenerative dis-
ease and obesity. Journal of Applied and Advanced Research,
2017. 2(6): p. 333-355.

7. Ministry of health Morroco., National Multisectoral Strategy for
the Prevention and Control of Non-Communicable Diseases2019
- 2029.

8. Benyaich, A, M. Analla, and K. Benyaich, The Mediterranean
diet and the prevalence of cardiovascular risk factors in Nador
(Morocco). Médecine des Maladies Métaboliques, 2020.

9. HCP. Monograph of the Eastern Region (General Monograph)
Morocco (High Commission for Planning), 2015.

10. HCP, Monographie de la province de Berkane, 2017.

11. Ministry of health Morroco., Résultats de I'étude STEPwise :
Enquéte nationale sur les facteurs de risque communs des mal-
adies non transmissibles 2017-2018.

12. Sellam, E. and A. Bour, Double charge de la malnutrition au Maroc.
Nutrition Clinique et Métabolisme, 2016. 30(3): p. 250-251.

13. Mharchi, S. and A. Maamri, Prevalence and risk factors for dia-
betic complications: 8-year retrospective report from a single
regional diabetes center to the eastern region of Morocco.
Medecina Moderna _ modern Medicine, 2022. 29(1): p. 75.
https://doi.org/10.31689/rmm.2021.29.1.75.

14. Mharchi, S. and A. Maamri. Risk factors and chronic diseases
(type 2 diabetes and arterial hypertension) in a population of
Nador in North-East Morocco. in E3S Web of Conferences. 2023.
EDP Sciences.

15. Mohtadi, K., et al., Estimation des facteurs de risque des mala-
dies cardiovasculaires dans une population représentative de
Casablanca. Nutrition Clinique et Métabolisme, 2019. 33(1): p.
110-111.

16. Mouzouni, F-Z., et al,, Diabetes prevalence is associated with
obesity, hypertension, dyslipidemia, and sociodemographic fac-
tors in adults living in Casablanca-Settat and Rabat-Sale-Kenitra
regions, Morocco. International Journal of Diabetes in Developing
Countries, 2021.

Modern Medicine | 2024, Vol. 31, No. 1 47



Saliha MHARCHI et al.

20.

21.

22.

23.

. Maoui, A, et al., Epidemiology of Type 2 Diabetes in the Greater

Maghreb. Example of Tunisia. Systematic review of the literature.
LA TUNISIE MEDICALE 2019. Vol 97 (07): p. 286-295.

. Mendola ND, et al,, Prévalence du diabéte total, diagnostiqué

et non diagnostiqué chez les adultes : Etats-Unis, 2013-2016.
. NCHS Data Brief, n° 319. Hyattsville, MD : National Center for
Health Statistics. , 2018.

. Ziyyat, A, et al., Epidemiology of hypertension and its rela-

tionship with type 2 diabetes and obesity in eastern Morocco.
SpringerPlus, 2014. 3(1): p. 644.

OMS, Panorama mondial de I'hypertention arterielleUn « tueur
silencieux » responsable d'une crise de santé publique mondiale..
2013:  http://www.who.int/cardiovascular_dise ases/publica-
tions/ global_brief_hypertension/fr/.

Houti, L., et al., Obésité, activité physique et habitudes nutrition-
nelles dans la population urbaine de I'Ouest Algérien. Nutrition
Clinique et Métabolisme, 2018. 32(4): p. 308.

Allali, F., Nutrition Transition in Morocco. International Journal of
Medicine and Surgery, 2017. 4(s): p. 68-71.

Kerekou, A, et al., Enquéte de prévalence de I'inactivité physique
en médecine externe au CNHU/HKM de Cotonou. Médecine d'Af-
rique noire, 2074. 61(12): p. 592-596.

24.

25.

26.

27.

28.

29.

Duclos, M., Epidémiologie et effets sur la morbi-mortalité de I'ac-
tivité physique et de la sédentarité dans la population générale.
Revue du Rhumatisme Monographies, 2021. 88(3): p. 177-182.
El Boukhrissi, F, et al., Prevalence of risk factors for cardiovas-
cular disease and metabolic syndrome among women in the
Meknes region, Morocco. Medicine of Metabolic Diseases 2017
Vol. 11 - N°2.

Sellam, E.B. and A. Bour, Prévalence des facteurs de risque de
maladies cardiovasculaires chez la femme a Oujda (Maroc).
Médecine des Maladies Métaboliques, 2016. 10(1): p. 63-69.
Al-Ghamdi, S., et al., Prevalence of overweight and obesity based
on the body mass index; a cross-sectional study in Alkharj, Saudi
Arabia. Lipids in Health and Disease, 2018. 17(1): p. 134.
Mhmarchi, S. and A. Maamri, Study of Modifiable Risk Factors
of Chronic Diseases (hypertension and diabetes type 2)
in the Province of Berkane: Eastern Region of Morocco.
Medicina Moderna Modern Medicine , 2023. 30(4). https://doi.
org/10.31689/rmm.2023.30.4.323

Fouquet, B. and P Jaume-Guichard, Activités physiques,
sédentarité, comorbidités et arthrose. Revue du Rhumatisme
Monographies, 2021. 88(3): p. 194-202.





